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Abstract - In our newly proposed cryogenic
systems for HTS transformer, liquid nitrogen
is subcooled by copper sheets extended from
coldhead of cryocooler. Since the shape of
copper sheets has been given by the shape of
HTS windings and electrical restriction, the
thickness of copper sheets is the main
parameter to determine operating temperature
in HTS windings. Temperature distributions

between windings and coldhead are
investigated by heat transfer analysis, from
which the thickness of copper sheets to

maintain every part of windings below 66 K is
calculated. The effects of the amount of AC
loss on the temperature distributions in cooling
system are also presented.

1. M

I

2o gAY FHES Y
3 AHE wFo AAAHer 1L AL @
H7le et A7t FPH3 glen, e A
T g7l dig JsAd HoH1lE olE ¢e
Zb&EAz7ln Qo P Y 2R dFa
(National High Magnetic Field
Laboratory)dl A= 22 ZAE HA7E& Yz
AXAAAE 9 -0 FFAF APHD Q)
o A¥3 2 nEEI AT YLFx AHA
A% A DAE 4983 FHAN  FHFHY
2EE FE olEE AAEATH23) o A
TAZ Y AXALY AAHFE 0|83
o 63~66 KolA A= N2 Mde e
2= W78 IAFAE A LA THA).

Fig. 12 Atd Ay gL AddH
g o83 1 2Ax AAVE IDFXY A
grolth, A AMAEE AR Hx3 Uy
g YEI AN og AFdE Fedo g3

o o

291

WZele dAEA 700 AAJHY. A B
A oA wFEHe 93] WA} F2 A AL
o] A Fol & FAFIAFPoz AGd F,
FATYHRY FHEERe] dIEE 53 ¥F
712 dgdd. 23 @A 3 Alole o
AAdre 98 ALste vAoln FAld H7FH
HAAZ AFg At

I 2IE WA/ FEF g2
2 AAEA 2@ 2AE FAHY FAo) 93
Ho[5l. Fig. 194 R ulg} go] 3
e 2AE @R gRovr HAXHH,
B BHOZHE wrAWEEeR o 70 mm Ho
A St 3 FYBL Fig. 204 Be ule}
Zo], AR (eddy current) HAL HAFAF)
7l 93t AF W Fo] oF 40 mmel 487
9 FEE FAEY. 9 FIdF I S4AF

A7)
=k
72
A4

Room
Current  Temperature Cryocooler
Le ad B ore ———

: Flexible
: P Rope (Cu}

| Horizonta
Sheet (Cu)

| Vertical
Sheets (Cu)

HTS
Winding

Fig. 1. Schematic configuration of cooling
ststem for HTS transformer
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Table 1. Given data for design of copper
sheets in LNz subcooled HTS transformer

Thermal conductivity of copper 630 W/(m-K)
Heat transfer coeff. between 2

copper sheet and HTS winding 84 W/(m_-K)
Inner Diameter 410 mm

HTS Windings |Outer Diameter {650 mm
Height 480 mm
Conduction 19 W
Radiation 2 W

Cooling Loads |[Current Leads 18 W
AC loss 91W(61-151W)
Total 170W(140-230W)
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Fig. 3. Temperature distributions from coldhead
to HTS windings (Qa=91W)
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Table 2. Summary of copper sheets design in
LN2 subcooled HTS transformer

Operating Colc.lhead 4 K

Temperature Horizontal Sheet 63 K
Bottom of Winding [66 K
Material Copper

Vertical Width/Height 43/680 mm

Sheets Thickness 6/8/10 mm
Number of Sheets  |24/12/12

. Material Copper

Horizontal .

Sheet Thickness 30 mm
Inner/Outer Dia. 530/790 mm
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